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Overview  
         The goal of this project was to design computer simulation model, the Regional Simulator 
(RSim), which integrates land-use changes with ecological effects of changes in noise, water and 
air quality and species of special concern and their habitats. RSim projects land-use changes and 
its impacts for the five counties in Georgia surrounding and including Fort Benning and is 
applicable to other regions and a diversity of resource managers. Data layers that are widely 
available are being used in the model. Four scenarios have been implemented. (A) The urban 
growth submodel in RSim consists of spontaneous growth of new urban areas and patch growth 
(growth of preexisting urban patches). (B) The road-influenced urbanization submodel focuses 
growth on areas near existing and new roads by considering the proximity of major roads to 
newly urbanized areas. (C) The new digital multipurpose range complex (DMPRC) at Fort 
Benning is an example of the pressures that are now being placed on military land for more use. 
(D) Spatially explicit impacts of a hurricane impact from a storm moving northward from the 
Gulf of Mexico are based on a storm that impacts the South Caroline coastal system. Projections 
from the various scenarios suggest that urban growth will continue along the northern border of 
Fort Benning and may have impacts on noise, water, and air quality. Declines in habitat of 
gopher tortoise as a likely result of land-use changes because urban growth and other land-use 
changes are highly likely on lands that now provide gopher tortoise habitat. Habitat for red 
cockaded woodpecker are not likely to be affected  by projected land-cover changes under 
scenarios A, B and C for two reasons: (1) only 3% of the original habitat remains and (2) most of 
those remaining sites are on federally protected land that is managed for red cockaded 
woodpecker.   
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 During this year of the project, we worked to place the RSim effort within the context of 
the region, ongoing military issues, and current theory. We specifically considered RSim in 
relation to future plans for the five-county region, transboundary issues at military installations, 
and the ecological theories relating to environmental security, ecological risk, and land use 
planning.  We also began development of a user friendly interface for RSim so that the transfer 
of the final product will go smoothly and provide a worthwhile technology.  This task involved 
planning by our computer design team and discussions with personal at Fort Benning and The 
Nature Conservancy. We continue to publish aspects of the work as it is completed, for 
submitting the work to peer review is the established method to gain scientific credibility 
necessary to have confidence that the methods are appropriate for resource management 
 
 RSim integrates various stressors and receptors through the linkages depicted in Figure 1.  
Stressors can act directly on receptors (e.g., noise acting on gopher tortoise or ozone acting on 
pines), or stressors can act indirectly on receptors via their habitat (e.g., ozone acting on red-
cockaded woodpecker by adversely affecting pines).  Integration can occur at the level of 
exposure, for example, if there are multiple sources of nitrogen in streams or ozone in air or blast 
noise.  Similarly, the road-based and non-road-based urbanization are integrated in RSim.  Or 
integration can occur at the level of effects (e.g., changes in abundance resulting from multiple 
causes of habitat removal and fragmentation, or changes in abundance resulting from the 
multiple stressors of habitat change, noise, and air pollution).  Additionally, Figure 2 in 
“Planning transboundary ecological risk assessments at military installations,” Section 10a of 
this report, depicts how RSim might integrate several stressors that effect pine density, age 
structure and patch size to estimate changes in the abundance and production of red-cockaded 
woodpecker. 
 

 
Figure 1.  Integrated framework for RSim, showing example scenarios acting on stressors. 
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